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[ ABSTRACT] Aim and Background The beneficial effect of estrogen on atherosclerosis and related cardiovascular disease

has been recognized, however there were obvious adverse side effect recently.  This controversy were continued more ntensely.
We found a new phytoestrogen & Zearalanol (ZAL) .  Our lab first brought ZAL into medical research field to study its antiathe-

orsclewsis effect.  To examine the effect on atherosclerosis (As) development and serum lipid prolife, and in comparison with es-

trogen, in order to provide a basic materials for future study. Methods Sixty adult female New-Zealand rabbits were divided

into 7 groups: normal control (NC) group ( n= 6), shanroperated (SO) group ( n= 8), higlr cholesterol control( HCC) group ( n

= 10), small dose ZAL (SDZ) group ( n= 8), medium dose ZAL (MDZ) group ( n= 10), large dose ZAL (LDZ) group ( n=
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8), 17B-estrogen (E2) group ( n= 10).
except NC group were fed with higlr cholesterol for 12 weeks.

All groups except NC group and SO group were treated with oophoretomy; all groups
At week 0, 4, 8, and 12, the serum lipid TC, TG, HDLC,
At feeding cholesterol week 12 the area of aortic intima lipid plagues to total
Results The ratio of area of aortic
lipid plaque to total area of aortic intima in NC group was 0. 02 £0. 003, in SO group was 0. 42 £0. 15, in HCC group was 0. 67
£0.23, in SDZ group was 0. 61 £0. 13, in MDZ group was 0. 10 £0. 06, in LDZ group was 0. 32 £0. 10, in E2 group was 0.
12 %0. 11 (SO group, MDZ group, LDZ group, and E2 group four groups are compared with HCC group, P< 0.01). The

LDLC, apolipoprotein Al and B were measured.

area of aortic intima were evaluated by scanner and the pathologic changes were observed.

serum contents of TC, TG, LDLC, apolipoprotein B in HCC group was siginificantly increased compared with the SO group, while
those in MDZ groups, LDZ group, and E2 group, were significantly decreased compared with HCC group.  The pathologic
changes showed in NC group intact endothelial cell. ~In HCC group it showed severe endothelial cell damaging and falling off,
liquid like necrosis, obvious outward shifting of intimal elastic layer, a large amount of foam cell and lipid plaque, necrosis and
calcification.  In SO group, in MDZ groups, LDZ group, and E2 group, aforementioned pathological atteration were significantly
attenuated. Conclusion Administration of ZAL can decrease the area of aortic lipid plaque and markedly reduce the patho-

logical changes and participate improvement and regulation of disturbance of lipid metabolism including the degree on hyperlipr
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demia.
this model.
(98 01-020, 96-02-013).
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VRAE TR O BT T AR L ER 1 T BT BE, H RTHE AR
TAEIEAE kS . HE R WM, FH—FENE
R AW, Tose e NI . ATk 3 —
T A ) ME B R a B K I8 5 EE (o Zearalanol,
ZAL) , RSB R IR YT ZAL 9T As fEH, FE51E
BRGNS =TT AT AL

a TR ARERE(ZAL) 2 a T K 755 6 B (o Zear
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Phytoestrogen ZAL has a potentially importment antiatherogen effect.
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Analogous to that observed with 178 estrogen in
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2.2~ 2.8kg, HAEG B AN EAENLRTY
CERM, AMERLHFE —RITE. HLF
5 B [ % (total cholesterol, TC) A& -F 4% 7 4: IE&
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SR M-_BAI0R. SH4AREMTC K TFLESE
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BEFXNBERRBFALAS LREEAELH
FHETAXMN EB®RA, —AEHL%. BRIEFEX
AN, KEE 10 RFF4E, 4T E EE AR 4 E
B8 0.2 ¢/ (kgod) Fagh 43 0.5 mL/ (kged)];
i, NFIE ZAL 44 F ZAL 0. 1 mg/ (kged); & &
ZAL #%F ZAL 0.5 mg/ (kg*d) ; A& ZAL 4% F
ZAL 2.5 mg/(kged); #E B H % F 178 —# 0.5
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mg/ (kged); LR I 12 A Gk i AL 3E .
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EHRPFHFE, AEMERITFLA 1.5 cm &
BWA40.8x0.4 em® EHJiATA, RREE, ¥AE
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BT 0 A4 E.8 B A 12 B 4 KB,
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wEm&E, - 20CHRFEM. SEEE(TC) . Him
ZER(TG) & % Z g & & JE E B (HDLC) « X % & &
EHMEEE(LDLC) . #eEE A HiEEE B A H

e thfo E R A B A B 30 A& Mt 4 AT B B &
OLYMPASAU 1000) | % .
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B 15 538 % B OBl SPSS 453t 4 4 A2 JF 4T ¢
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2.1 a BRFBE2HIE R = Bk HERE LT B2
SENE
2.1.1 ABRAME  IEFEXHA(NC) A EAR

e BE He UT A (B 1A, Figure 1A); & 5 xF 18 41
(HCC) AT W 4 3= 30y Jik P9 S g Jofi B By AR B (2, 43 A
iz, MRREG L 1 #5230 ik 43 S A 3576 KT
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Figure 1. Observation of aortic intima of rabbits dyed with oit red O by naked eye.
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2. ZHE REBNRENRAREMRR A

1. RAEER: 12 AR &EEF KA ERERBEHUTRER
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Table 1. After cholesterolfed for 12 weeks, the ratio of area of
aortic intimal lipid plaque to total area of aortic intima of rab-
bits

P . B ik g A ﬁi‘ﬁ%ﬁ i
SHEaHEB 2T
1EF 0 I AH 6 0. 02 %0. 003
BFARA 8 0.45%0. 15
e i B 2H 10 0. 67 0. 23°
NFIE ZAL A 8 0.61%0. 13
HhF e ZAL 41 10 0. 10 £0. 06'
K& ZAL A 8 0.32%0. 10°
178 — WA 10 0.12%0.11"

b: P< 0.01, SIEHE X AL o P< 0.05, SEHFARHALE; e P
< 0.05,f: P< 0.01, 5EfiExt A L.

AR LK 2(Table 2) » AT LM & fH [ BB G, & AR
XFHRZH TC A1 TG B 38 &, MRF AL ZAL J4H

*2 HEMBFZBEELHBE=FESENHTEN

A RIEHXHRAL, B A s et AL, C bt ZAL 41, D A —F4 .
Figure 2. Microscopic photoes of aortic intima of rabbits dyed with HE

5 178 M — BE2H 25 B BAK T a0 BR AL, 1 B ZAL
5 178 Ml I — R PR A v H 5] B 1R R} i 350 2K A i
& TC FTG MTF ez .

222 ©FABHEERBREORABRARELEES
EEEAENHETNR FHFRIMEHDLC M
LDLC & ERIZIE AR 3 (Table 3) « A M. = g
XTHEZH LDLC B B3 &, TR T R4 M ZAL & 4H 5
178 M — 1% 2H 3% B B A T =1 i % BB 4. HDLC 75 3
L, (A IR R Z 5. W ZAL 5 178
W B — FF RE B G = A [ B kL BT 3K G IV
LDLC 7 & B2, {H5%F HDLC IS A K,

223 FBREEOAl EEZFABAENHS
THh  FHFRRMGEHIEESD AL FEIEEA B
EEMENE W 4(Table 4) . 7] WL g5 B 40
BEEE B PRI &, MERTFAREM ZAL £4H5
178 i — FEZH 3 B AR T e s B 40 #RIR A Al
TERLHTE B B 200 . i B ZAL W] B 8 401 1] i v E
EEER TSR R E A B A EEE, HIEHE
178 M = EEAR L. X RS B AL MER AR

Table 2. Dynamic changes of serum TC and TG levels in seven experimental groups(; *5, mmol/L)

ASUH[EEE (TC) HiM=Es (TG)
4 n
0 4 8 i 2R 0 4 8 i 2R

IEHE X HRAL 6 1.28 £0. 39 1.33%0.27 1.42%0. 42 1.37%0.42 1. 04 £0. 66 1.09 £0.43 1.13 %0. 54 1. 03 0. 51
fFARA 8 1. 47 %0. 61 15.948.98"  16.33%6.71"  26.51%5. 17 0. 84 30. 38 1.3730.40  2.39+0.82>  2.95*1.67
o et R 201 10 1.3310.48  29.95%+7.76"  37.12%7.78'  49.07 +14. 66! 1.06 £0. 32 2271166  4.10%1.47°  6.16 4. 21°
/NFRERE ZAL 41 8 1.27 0. 31 18.64 16.45°  25.32%6.54°  25.3214.83f 0. 87 %0. 26 2.1830.99 3.34%0.17 3.3540.82
FREZALA 10 1.2710.48  18.09%+7.17° 18.48+11.227 2820 +8. 85" 1.04 30. 47 1.2310.67  2.06%1.15¢  2.827F1.00°
KFEzALH 8 1.20320.42  17.70+9.17°  17.4736.00°  21.83 36,05 0. 80 %0. 21 1. 06 10. 48 1.77%0.85"  1.8330. 94
178 it — @Al 10 1.34£0.34  18.96%7.11° 17.02%8.35"  25.83%7.89" 0.91 20. 41 0.93 30. 34 L52F144"  1.8130.69"

b: P< 0.01, HIEFEABEALLLES ¢: P< 0.05, d: P< 0.01, 5{ERFRLLILLE; e P< 0.05, f: P< 0.01, 5= AExT AL LLER .
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Table 3. Dynamic changes of serum HDLC and LDLC levels in seven experimental groups (; *s, mmol/L)
P . e 5 5% IR 8 1 BH [ B (HDLC) 6% £ IR 25 (1 I & ®% (LDLC)

0/ 4 8 J4 12 /4 0/ 44 8 J4 12 F

IR0 B 4L 6 0.42F0.15 0.41%0.14 0.45%0.15 0.51F0.19 0.45%0.23 0.42%0.21 0.38%0.75 0.48=%0. 14
BEARA 8  0.54%0.18 2.05%0.73" 2.01%0.57 3.24F1.26"  0.4410.40 7.25%4.03" 7.51%2. 14" 8.23%1.91°
e IR B 10 0.48%0.23 2.00%+0.82 2.62%0.38 3.23%0.75 0.45%0.20 8.48%2.99 13.42%2.92¢ 16.27 £4. 491
NFIEZAL 4 8 0.42%0.15 2.74F0.48 3.30%0.99 4.32%0.75 0.41%0.21 8.41%3.00 10.37%2.40° 10.29 %1.92'
AR ZALA 10 0.38%0.18 2.53F1.31 2.48%0.99 3.45F1.48 0.41£0.26 7.90%3.04 8.49%2.67° 9.16%2.43"
KAlmZAL 4l 8  0.43%0.15 3.16%0.98 2.44%0.50 3.72%0.75 0.34%0.19 8.72%4.79 7.08%3.05" 8.79%2.95
17B M4l 10 0.44%0.18 2.42%1.02 2.56%1.03 2.90%+1.03 0.3610.14 7.97%3.10 8.96%3.02" 10.84%3.26'

b: P< 0.01, 5IEH ST BALLE; ¢: P< 0.05,d: P< 0.01, 5FARAEE; e: P< 0.05,f: P< 0.01, 55 gt B

*4. HEMBHEED AL MBEER B SENHTEN

Table 4. Dynamic changes of serum apolipoprotein A1 and apolipoprotein B levels in seven experimental groups (; *s, o/1)

Z g 42 A1( apolipoprotein A1)

NG 8 B( apolipoprotein B)

Gre n
0 4 8 Jil 12/ 04 4 8 J 12

IEHE R A 6 0.2620.06 0.22%0.04 0.28%0.06 0.26%0.07 0.05%0.03 0.05%0.04 0.04%0.03 0.04%0.03
BFERA 8§ 0.28%0.01 0.33%0.06" 0.29F0.06 0.40*0.15°  0.05%0.04 0.26F0.11" 0.26=+0.08" 0.32=%0.20"
e IR B 10 0.32%0.06 0.38%+0.08 0.37%0.06 0.36%0.05 0.05%0.02 0.28%0.11 0.56%0.16% 0.86 0. 34¢
NFIEZALA 8 0.25%0.06 0.34%0.09 0.38%0.07 0.38%0.05 0.04%0.03 0.30%0.10 0.42%0.11 0.30=0. 10
HRIEZALA 10 0.29%0.07 0.36%0.10 0.34%0.07 0.35%0.07 0.05%0.03 0.27%0.11 0.36%0.18° 0.36%0. 14
KFEZALHA 8 0.23%0.05 0.31F0.06 0.33£0.05 0.36%£0.06 0.03%0.02 0.23%0.12 0.30%0.11° 0.25=%0.12°
178 M — @l 10  0.31%0.07 0.32%0.06 0.81%0.05 0.30=0.07 0.04%0.02 0.22%0.90 0.31+0.18" 0.28%0. 18"

b: P< 0.01, 5IEH ST BALELE; ¢: P< 0.05,d: P< 0.01, 5FARAEE; e: P< 0.05,f: P< 0.01, 55 gt B

3 it

SEEGUE B, Y M R ——a B KRB BE( Zear
alanol, ZAL) X 7] R 5P §L 58 S IH ML) K AL AL B
BRI HHEH, XFMIEH SHEH/ K. £ ZAL
K =Fps)Erh, L85 & (0. 5 mg/ (kgod) | N
e, 3 Bk g o BE ST AR o s T AR B E 4 B
67% *23% (&% 10% 6% (P< 0.01). 5 178 i —
BERIFR 2 12% X11% ML EHEZ 5. Eahlik A
P BRSO 71 B R, 5 I A0 AR A — 3K

MyE M & A W30 A4 BoR, W A [ Ak
Ja, EE R AR B & AL 4b, fLiF TC.TG.
HDLC.LDLC F#HEE A B YW BT+ &, M & & E
] B2 ) 10 BT i) B 8, - e B R AR R . T 7E &%
By v 40 58 AR, IfLiE TC.TG.LDLC Al# & A B
T =i B S5 FEA, B B T B R4, JCH 2R
A& ZAL A —EEH . HAEE A A1 K HDLC A%
PR AL, FHNEE B AL LR S R HR4H 5 2% 20 72 SEAR A
JaABAANK, T HDLC 7 P H [ B rRpR} 5 A B 2 1
i, (ES 2 3 NME BE AR ZE A K, Tl 2 15, ZAL 4 5

178 M — s H G B B AE ;B BT AR R — I AH, 8
ZAL 40 F 178 M — g4 . LDLC R#EJSE A B L2 &
JE Xt R 2H 5 B B B A%, BR17f7 HDLC/ LDLC 5 #1625
HAU#NRE A B V5L m AR xS 40 A B B 38 s, 1
HDLC/LDLC 5# 85 A AL/ #l85E A B HLAE ) PERAK
BN R AR ) B bR &, P4 HDLC 3%
JEEA AL KT EA & X BAHE, HDLC &3
REZR 1 A1 T v 2 Lo A i B 48 AR O wm S, M
BE X HDLC M 3R AR A A1 1R B b oA e br i
J&, ZAL 0] BE A X R 4R, W v A [ DR 12 R AR
NGRS B S B LA A, 7 TR B[R] A 15 DL,
TR R A5 o B A X FA e, 3 A 1) R v A Tk —
ML .

S A5 RN L, ZAL M SRR, /NFFI&E
FIKFNEEIEH . 30k P 5 i J5R B e i #f1), BA
W E AR TR IE 22 i e 2R A B P A,
PAHH Rl e

M bR g R BATE Z R, MARSCEMARE S 130
ik P9 S g ol BE B ) A2 B, JR AR 58 4P AT, K&
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ZAL, ¥ IfiL A 2035 A% B 0 R S5 7 & ZAL R 4F, (R E3)
ok A RIS 5 B0 R AR B 4 ) A FH 40 2 o S5 7R & ZAM
FEHR . Ak, RE W16 LN 3 3k ARG I B
BRyUAR K i A 2 AR R RS 25 A 4 L, (LB AR
JE R BERITAN NG RIS 2. T AR R
PN K B RN I ] 2 7 i s B2 R AT 356, 4
W4T 178 M~ 5 ZAL, BAR O S HALIRE S
BN S, & AEKFECH AR TR, (Hiz
RIK B EH K, V)8 T @5 AR RFS, (HUb, 3
Bk AR R BRI DR IE R 7. X
R, ZAL o 178 M B4 As BOALER T
i RE A B B R L — 384y, AR 438 AT JL
AR T MR As B0 7 248 T MESE X i
AU R A5 PR 403 5 TS, T 0T A SR A D MR X I
EREEE e E Oy EEN RATHEN ZAL 2
k. JEAE Ross 25111 B 349 3 %% [F] (0 0 557 A2
“As AR & BT LT PR ST LGN 52 el IR R
% 55 17 7 A I % M S T D 3 B 1 S R M JE
FOOT N B AR R, P LAE B RS A ST R I
PO R R . AL R TR R
P A H Th e B R 4 i AR AR B S A . IX
FolUL s BT CARR R AT A 70 2 B i AR RE” RS T, &
SNk AR SR BE A AT CABH ek, RS2 KA ZAL J 178
M B Sy LR T I DA B 9 B R R —
I ] P9 AS 5 75 1L A R AR, AT LR RE KGRI 2 ZAL
Xof P i BAE e f 400 1 AN R AR ) & ZAL 4F, RO
A RE ZAL R B R — NI B EE, FHAREIR ALK
AT, i KB N AR

BATLIE K 55— FB 4> WAESE ZAL & 178 i %
REAM 1 G 3= 20 ok ST v UL B %) 38 5, 00 1) 1 3 L )
DNA & i~ cmyec mRNA J& MCP-1 mRNA R K& N
Ca™ MM (FHRHXRE) . KBM A W
T AR ZAL Xt VIR S a7 B e, 45 178
M EEM L EL. ZAL AR AEYIMERCR, B SE R )
B B0 8558 S B K, (EBER AR B B B/ T 178
g, LR E ORI B N, H 3 KON R
FUE 178 M —EE K 1/3.5, EE/NTIEE 75, RE
WEZ 5 5244 I T8t AH — B, X U B ZAL 6T E )
BWAR/NFESSCRFR) o« TR ZAL X 20 5 8

VBRIt BN T R E R 178 M (5 SCRE)
ELI I R, ZAL HBh IR 448 /R, R WA R R,
& BB AR AR I B R B AR A

DL A NS 25 A5 IESE T RATHE AR, 2F50
BS5it—B RN

[ Eigh VAT 205 5 B A2 F S AL f Ak 89 36 35
F EAHEHEAF Y T ER FHHIR, TAEFRIFK
AREEA;ATFES KFF R HE LT BAILAF L
&AM PRESHERAMESFLMA LIBHIT. L
FEHRR REFEHIZ . F B RHR M FHIZ KRR
B RTHFEL SREAEF ME KRR FTEHF
Bl FERLKFAYFEESTLHILE T LRI L
AL A R FIRE T e 4169 a 2R K BB, A £
TERFEHRWAMY T LB AEGNRERFQLRA, 3
R T &A%

[ &E30H]

[ 1]  Steingart, RM, Packer M, Hamm P, et al.  Sex differences in the managrement of
coronary disease. N Engl J Med, 1991, 325: 226230

[2] Stampfer MJ, Coldit YGA.
ease : a quantitative assessment of the epidemiologic evidence.
20: 47-63

[3] Fuberg CD, Vittinghoff E, Davidson M, et al. ~ Subgroup interactions in the heart

Circulation, 2002, 105: 917-922

Hormone replacement therapy and

Estrogen replacement therapy and coronary heart dis-

Pre Med, 1991,

and estrogen/ progestin replacement study.
[4] Mosca L, Collins P, Herrington DM, et al.
cardiovascular disease: a statement for healthcare professionals from the American
Circulation, 2001, 104: 449-503
[5] StobM, Boldwin RS, Tuite J, Andrews FN, Gitlette KC.
uterotrophic compound from corn infected with Gibbezella Zeae.
196: 1318
[6] Draughon FA, Churchville DC.  Effect of pesticides on zearalenone production in
culture and in complaints.  Phytgpath, 1985, 75: 553556
[7] KRR A ERAEEARE RO, TR LK FFIR,
1991, 1: 117-118
[ 8]  Scientific working group report on anabolic agents in animal production ( prerelease)
British Veterintry Association Congress9 Sept 1987. (Translation of Chinese)
[91 &, KPE. KR FFE0, NG, 2KE FRFEHE T
. ALFREXFFIR, 1980, 1: 1327
HEE, A%, BERE, BME, EEF
TREGEE. P EAHSE, 1988, 12: 1261-266
W, BradL, Bk, b, ke, FEERET, SF. NHI1996 fishik
SERERRALAE I R EHUBITT AL (1)-TUs NG, P B 254, 1999,
15 (5): 489

Heart Association.
Isolation of an anabolic

Nature, 1962,

[10] KNERBAERTITK

(1]

[12]  Mendelsohn ME, Karas RH.  Estrogen and the blood vessel wall.  Curr Opin
Cardiol, 1994, 9: 619-626

[13] Ross R.  The pathogenesis of atherosclerosis: a perspective for 1990s.  Natwre,
1993, 362: 801-809

[14]  Ross R. el biology of atherosclerosis. ~ Ann Rev Physiol, 1995, 57: 791

(SeSCgid WAl





